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E7YECTS (F AWFISEIZIEG COMPOUNDS AND LUBRTCANDS ON NIQH TRIPERATUSRE ALLOYS
AT_ELEVATED TRMPERATURES

At the present time, very little information is available concerning
the metallurgical effects of antiseizing compounds and lubricants on high
tesperature alloys at elevated temperatures. This test wvas conducted to
gain some background information in this ares.

The test was conducted in two phases. The first phase subjected
geven different alloys to the effects of twenty two different compounds
at a temperature of 1000F for ten hours. In the second phase, six ol these
alloys were subjected to twenty of the compounds at a temperature of 180CF
for tem hours.

The results of the first phase of the test indicate that none of
the compounds tested cause significant change in the microstrutture of the
alloys, observable at 250X,for temperatures up to 1COGF.AS 1800F, however,
considerable corrosion was present. The type and degree of corrosion varied
with the different compounds and alloys.

From the results of this test, it could be assumed that any of
the compounds tested would be satisfactory for use on these alloys at tempes-
atures to 1000F, but care should be msed in selecting an alloy.compound
combination for use in the higher temperature range. It should be noted that
this report deals only with the motgllurgical effects of the compounils et~
ed on metals i the unstressed condition and mo reference vill de made to
tis antisel ing, lubricating, or bindimg capadilities of the compounds. A
future series of tests are nov being considered for obtaining this imform-

ation,
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FIFAL REPORT
1. IFTRODUCTIOL

A numder of antiseizing compounds, lubricants, and binders ars nov
in use or being studied for uss, at McDorpell. Very little informatioa 16
available concerning the metallurgical effects of thess compounds oz high
tesperature alloye at elevated temperatures, The inteat of this report is
to furnish {nformetion in this field,

The information contained in thiz report is based cu the results
of teots conducted during the pericd 1 June 1961 through 18 July 1961, by
ths Methods Test Jroup, Gye.cms laboratory, Gencrel Esgincering DMvicicn
of MeDounell Alreraft.

e C 50 e B el it e P s 2L s i it il o3

The Ceuting wes carried out {n twvo phases. In phase one, sets
of seven specimens, of different elloys, were placed ia twenty three cotiein-
ers  catalning differer’ cospounds, After thig the containers vwere taken
0 ¢ taxperature of 1000F and held there for tep hours. In phase $wo, speci-
22as Of six of the abi™e alloye vare sudjected to twenty oge of the above
compounds and 180(F fov iew howrs,

It sbeuld be noted that this report dsals cnly vith the metallurgic-
el sffacts of the compounds tested, and po reference vill bs meds to the
antdceiging, lubricatisg, or binding capedilities of the ocwpounds. A future
ﬁ% saries of teot ave n¥ dDelng cmsidered for cbtaining this isferestion.

2. DESCRIFFION (¥ THET ARSICLES

[P/ aN R

Seven diiferent alloys and twsuty tve differunt compounds vaaw
teoted, (cue containsr 18 each of the t.» phases contained caly tho gpecimsus
acd eadicnt ely) thay are es foliove:

2.1 Alloys

(A) Incomel X: 0,04, 0.7 ¥, 0.3 81, 15 &, T3 i, 100, 2.5 4,
009 &1? ? “c

PREI T

(2) A-286: 0.08¢, 1.35 o, 0.5 &, 15 ¢r, 25 B 1.25 Mo, 2 W,
0,285 &1; 0.3 Vv, raminder @y,

‘a
i
s

{€) EReme'dl: 0,10, 19 Cr;, 11 Co, 108, 3 24, 1.5 Al, > Fe, Truce B,
Fesgindes B,

{D) 1~505: 0.15C; 1.5 Mn, 0.5 8f, 20 ¢, 10 K4, 15 W, 2 F¢, Hemminder
o,

(E) mm ¢4 00‘.‘-_56, 2 m‘; 9&,’ 20 N, Ragatrier M.
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2.1 Alloys (comt'd.)
(?) 3108.8.: 0.25¢, 2 %a, 1.5 8i, 25 Cr, 20 B, Rsasindsr Pe,

(@) 5130 #rL: (10007 phase cmly) 0.3C, 0.5 Ma, 0,04 P, 0.048, 0.3 8,
1cCr, 0.2 o, Mzainder Ye.

) [+ 3} Mammmamummowmmum
in the elloys; therefore, thay may not add up to 100§,

2.2 Compounds

(A) S8ilver Goop: (Antiseising Comyound ) Maaufectured by Crevford
Fitting Company, Cleveland, Ohic, A setallic, fluid, paste,
deaigned for use ca high taugarature alloys, at tsaperaturss
up to 2000P. Coapositicn: siuatssm oxide (A1304), grapaite,
magaosim oxids (iig0), silver and silica (8102 ).

(B) Crone b25A: (Antiseising (ezpoind ) Meoufectured by Crene Plumde
ing Supply Company, B8t. louls, Miozowti., A thick, brovn paste,
designad for use st temporatures to M0507, Coapositica: =
forsstion Hot relessed by wendor. (Used in 10007 phace ocoly. )

(C) Eae Off 990: (Antiseisivg Comypound) Mauufsctured by the Texlcoms
Comperyr, Dallas, Pexas, A thick brovn paeta, designed for use &t
teaperetures to 15002, Composition: molybderua disulfide (ot ),
legd oxide ™0), end graphite,

(D) Pel-Pro CSA: (Anticeizirg Campouni) Naaufsotured by Mslt Products
anufecturing Compeny, Skokie, Illimois. A thiek metallie sata,
cesigned for use at tespevetures to 18000, Cuenceitica: collotdal
copper bese,

“(BY DGF 123: (lubricant) Kasufectured by iéiricle Fover Producls Coryp-
cretion, (leveland, (afo. A black esmoeol spreay. Composition:
eemits,

(P) MIL-2-55kk-a: {Astissising Compownd) The cougomsd teatsd vas mane
wactured by Fevmatex Cosgesy, Incosporatad, Kansac City, Gansas,
A thick,black paste, dsigned for wee et texperutures to 100GF.
Congosition: 5039 gruphite sad S0% petrolatunm,

(6) Zdsotregiln 1000: (Ldricant) - Gugound mazwfectired and epplied
by Dysecraft Corporetion, BE. loule, Wlgssuri. & thin, black,
electrically torded film, deslgacd for uwse at wapiratiace o
155F, Coagositica: gprephite ead leed oxide (:0).

ey - e e
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2.2 Compounds (ccat'd.)

“(B) SRecivesfls 1005: (Iudricant) Compoumd mesufactured and appiied
by Dymacruft Corporution, 8t. Louis, Kiseouri. A thin, dlack,
eiectrically donded film, designsd for use st tomparwmtures to
TOOP 1in air (to 2000F in vecum). Composition: Wwigbdasam
ddsulfide (WoSg).

(1) Rsetrofila 2008: (Antiseising Cospound) Oxipound mauufectured
and applied by Dymsraft Corporatiom, Bt. Iowls, Missouri. A
thin dlack elscotrically bonded film, desd for use at tesmper~
stures to S0OF in eir (to 2000F in wecwm). Oomposition:
oephiite.

() Klectsofilm 660: (Astiseining Compoumd) Compound asnufsctured
and appliad by npaemft Corporetion, Bt, Louis, Messowi, A
thin, blaek, elootrically tondsd film, desigoed for use at
temperaturves to 600P 18 eir (to 200(# in wacuun). Comgpositioca:
mlybdenum disulfide (WoBo) ard graphite.

{K) Fhosphathsre FKH: (Aatiseising Cospound) Manufectured by s Alpia
Nolykots Corporetion, Btamfcrd, Copmscticut. A coarse, piok,
@ powder designed for use et tapgretures to 2200F, Cosgosition:
potassium, eodlum, exd phosphorus peatoxide (Rx0s) -

{L} 3blykote X-108i: (Ludricant) anufeciwmed v s Alpxa Wolykote
Corporaticn; Gtamford, Connscticut..f this, black, matailie, liguid,
Cesigrad for uas ot Saupavetusvs 0 TOOP i afr (to S00MP in vasw:a. )
Q*‘wum! eolybissea dieulfids (Kc8,) (Usad in 1000P saese

() loiykote X-109: (Ludricant) Gme as Molykote X-108H with the
esseption of the metastal used &5 e bindar.

BOTE: The materisls listed wdar cospositica for the ebove commereisl
corpowyis are caly the Lasic caupsnawts. Cosglete (nforrotion
cn the cawpositicn of theee ccmpounds is, ia woet cgeés, uvamweil.
able, 3

(§) Sodtus Eiltcate; (Eintsy) A thick, clser, liquid (RagliCs)

(0) &ilica: (Binder) A fine, Wtite posder. (BIGR); A.C.8. pure grede,

(P) 21k of mgpesis (Anticeisisg Coupoumd) A thick white ligutd,

‘ Wk ; v.8,p. grele
o (Q) Magrseius Oxide: (Amticessing Compoumi) A finme sbite powdes.
@ {3%:0); A.C.8. resgist goade.

e R = 3T W T T IR — L '“QA&’;;;'\":’;‘“‘" SRR
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(R) Boron Eitride: (Antiseising Compound). A tims vhite povder.
(BE); commercial grade.

(8) Boric Oxide: (Birder) A fimd vhite granular compound. (mo,h
A.C.8. reagent giwde,

() lsad Monoxides {Lubricant) A fins, yellow, powder. (M0): L.F.
IX grede. '

(U) Celeium Pluoride: (Ludricant) A fine, vhite powder (ca¥y)s
A.C.8. reggent grede,

(¥) Lasd Sulfide: (Lubricant) A coarss, dlack powder. (®8);
A.C.8. reagent grais,

3. TEST SEIUP

Contaipars for the opecimens sad coupounds were faluicsted from
301 8.8. sheat and tude gtock, Materizls Yor specimens were ottained and
Iaohimds vhen required, end cut to ths required dimsrsicts (sec Piguze A
page 9 ).

b For the 1COOF phase of tha test sets of meven specimens, cae of
each mterial type {(ces Depcsiptiem of Teat Articles, Alloys', pege 2 )
vers placaed in twenty three different contsinars. Tas specimang wvere
suspenied oa stainleas stenl vire end separated by coraxic bBaed spacers so
tha specimame could not coke into coutact with each other or tha containnys,
Wite sand, vhich ves used az 2 ssal ¢o metard the cireulaticn of air ints
the couvainers, vae addel to the outer ares of the conteimsr., Then the
is82r area of the containera, vhich zontaiped the opacimens, wae Dlova clsan
wvith high pressure sir, 0 remcve foreizn perticles, in preparation for the
ezi.éiﬁioa)cr the compouwnds and bizh tuapmeture exgocure. (Bse Plgure B ,
page 10 ).

For tha 1B00F pase of the tesd, the same containare vere clsen-
ed and reused for their respeciive coapoida. e speclmses were placad
in their conteiners i the eaxs manaer &3 for the 1000P phase, excant
there vere obly six specimans i each et due to the fect that the %130
steel spscinsts vere oRittad because of the taapsrature limitatiocca of
this setarisl. Kleo, caly twaly od ocxstalnsits were uesd bacsuse two
coRpounds vere omitiod., Oune (Comne L2%54) wus owiited Decsuse of tesgpar-
atize limitaticns, sad the otder (Exlykote £1068) because of pot being
evsilable at e tiee of test.
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b, TR5T FROCEDURE

Al compoundis tested, with the exsepiion of the Klestrofila series,
vhich vere electricilly bonked 0 the spacismens by Dymacreft Corporaticn,

3. Louls, Nissowd, vere aldad to the contaimers after the specimcan were
zouated in them. 4be conteimer: wvore them placed in es cir atmosphere furmace,|
in the Materials and Methods labormtory, and beld at 300F for approximately
oné bour to drive off wolatile substances. The lids were thaa placed ca
the containers and they were subjectsd tolRgh thmpsature GXpOSK:Ne.

For the 1000F phause of the test, the twerty-thres comtaioars;
twenty two comteinsi the various ecmpoumds, sve “Descripiice of Test Articlas,
Compousds”, Tege 3) and ome, for comtrol specimoms, containing sabiaat alr;
vere plsced in aou alr atmosphere fursace. Mhen the spscincas were hogted %o
& tasperature of 1C00F and held at thiz temperuture for tsn hours, &4 allow.
ed to sir sool 0 rocE temparature. s specimcna vere then reasvsd fiok
tha containers, and the coateinsrs vere cleansd ir preparetioca for use im
the 16800F phase of the test.

Yor the 1800F phase, the twenty opme containers; tweaty coutainisg
ths compounis to be tested (see Daseription of Test Articles, Compownda”
page 5) and one, for coatrol spicimens, containing smbiemt air; vere placed
. in an air steospaere furnace and basted to a temperature of 1800F, Jold at
§ this tamperutuse for ten hours and slloved to air cool to roci tesparature,
After thie, thoy were reaoved fioa the coatainsrs to boe mountad ani polisked.

A transverse and lopgitudieal caaple were cut fro: eadh spacizen.
Mece vers munted in a clear nleatic (Epon 828 resin, using dlethylens
trisming for catalyst). Afler this, the ssuples verc growal ead polisted
for metallogrepiic exaxination., The sexples froa the 10XF cxposure vere
thsn etched and phoiomicrographa taken of the transverss semples., Ihoto-
xicrogrsphs vere obtained prior ami subssquent to the 1800¥ exposure testz,

5. EROY KEIMES

Tha pdotcaicregrepas of the trensversa sseples from the 100KF
exposure ehov that the compounis tected ceused mo significant chawge in
the microstructure of the alioyy 2xposed (see Pigures 1 teangh 16)) pages
12 tareugh 65.

e pPotcxierogrsyhs of the 1SOOF exposure saxples (sse Figures 162
thvough W15, pages 66 through 195) shov & vids warlety of effects, runglig
from Do attsck to very severe corrosive cotiocn (see %udle 1, page 8).

B T e RN . La s emes wGmGel Y
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5. TEI? RRSULTS (Cont'd.)

The results of this phase of the test shov that several of the sompounds
tested would be unsptisfactory for wss in this teapersture rangs.

6. DIBCUSSION OF TRST HRSUIMS

The results of the 1600F phace of this test, indicate that thres
of the compounds tested caused no significant corrosive sttack (f.e. the
corrosicn preaent was of the saze type and &id not exceed the rate of
corrosica of the coutrol spsciaens, which were cxposed to only air) to
any of the alloys tested, for teaperatures up to 1800F. These three
compounds, Fel-Pro CS5-A, Boron Nitride, ani Milk of Kagoe:'a, vere the
leaet corrosive. At the other ead of the scale vas Eage-Off 950,
Fhoepnathers RE, Wolykote X-106, and leed sulfide, Theze four cospounds
sowerely attacked all the slloys tested. The corrosive actica of ths ~ther
13 compounds teated to 1800P varied within the range of these tvo extremes.
Scme of these compounds attacked n few of the slloys vhile leaving the others
untoushed, epd eome of them slightly attacked all the alloys. The resaind.
er of the compounds dieplaywd a coakimatica of hoth of these vices by
\ sligatly attacking eoma alloys and sevorely attacking others.

e Thzee resaits indicate that certain fucts, such es the slloy the
compound ig to be used ch and the amowunt of corrosion allowble, should
be taken {nto considerstion befcre these campownds avo used.

Another factor to be comsidsyed is the tespereture ot which tha
cczpownds are used., fince the teapersiuve gjreed between 1000, vhere oo
corresion vas cbserved, and 1800°, vhere considereble corrosica was odbe
sexved, ia quite large, tB3 resuita here are mot too comclusive.

7. CONCLUIONS

Toe fact that no sigrificant amouwnt of setitcok vas present on the -
specimang subjected o the 1000F 1dace of thig teast, indicstes idat sl
the coadounds tsatad would be satisfmctory for voe up to this taxpersiure.

™a aaount of corrosion rresent o the specirens sudjected to the
1600F phase of this test ghowe that care should be taken iy selecting e
coapowsd for wse in tale cemperetude rauge.

I should be notad (hatl this repor® deals cnly with (e astallurgicsl
effects of the copouads testal ob metels Sn g udsiresead codition and e
o reference will be wede to the catiagising, luWWricsting or biading e
cepedbilitios of the coupounie. A fulwre serics of tasts ere now baleg ccm-
. cidaved for odtainirg thie informatica.
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CORROSIVE LFPECYE (@ CONPCUEDS O% ALIOYS AR 1805
Inconel Eeataliny -
X A-286 Pepa ‘bl L~-605 X 310 8, 8.
8ilver Goop Qood _Oceg  Felr tood Good ooy
Esga Cf? G0 V. Foor ¥. Foor V.Foor Y. ®oer V., Foop 7, Zor
FelePro 65-A Good Gqood Good Good good {Jood
DaF 123 Good Yair Cood Goad Fair Goad
KIL~-P-554k-4 Palr Good Yair Fair good ooy
Electyofila 1000 Fuir Feir Good Fair Fair Feor
Blectyofila )LC0S  Poor Good ¥eir Fair eic Toor
Electrofilm 2007 Feilr Fair Falr Fair Poor or
Electyofila 66C Tair Goud Fair Palr Poor Falr
Pwewthera Y ¥. Foor Y. Foor ¥, Foor V. Foor 7, Poor ¥. Peor
Sodius Billcate  Fair  ood _ ¥air ¥oor Feir Fair
S8ilica Good good Poor Good good {Jood
Wk of Mecoesis ool Good  Good Good good Yair
Megoesiw Grida Pair Good Foox ¥oor Poor good
Boron Fitride Good Good  Good Good goc? good
Boric Oxide Pair Good  Good f00d Foor foor
Molykote X=1086 ¥. Foor ¥. Poor ¥, Roor Foor ¥. Foor ¥, Fooy
leed Monoxide Poor Fair Foor Foor ooy Fxor
Celeiwm Fluoride (oed Good geo? Poor Fooy Fair
Iead BUITido ¥. Foor ¥. Toor ¥. Reor ¥. Feor ¥, Poor Y. P::es‘
EXTILANATIOR OF DESICERATIORS
Grod ¥air Roor ¥. Toor
Corresion is of eame Corrcoicn pllpghtly ex- (bnsidzredle Savere
type ad doesn't ex~  ceads andfor is of a sacunt of coTIosicd corvosive
cead rate of oohincl  giffarent Yype tian is yresent. attack is

specimens {in eir).

cantral,

evident,

e e T
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Kardles 20g CuB0k Iscesel X

100 =l KO)
100 ml wyier

- - o 1 Bl fiy
3wl Bl h=266
3 = glycerins

Kydrochlorie xGL Resa'kl
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297 133
298 134
299 134
300 135
301 135
302 136
303 136
304 137
305 137
306 138
307 138
308 139
309 139
310 140
31 iko
312 1k)
313 141
3L 142
318 1h2
316 143
317 143
318 1L
319 1h4
320 145
321 145
322 1k6
32% 146
3ok 1T
325 1L7
326 148
327 148
328 149
329 149
330 150
331 150
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Title Figure Ko. Page No.
Electrofilm 2007 on Rene'll 330 151
Electrofilm 2007 on L-605 333 151
Electrofilm 2007 on Hastelloy X 334 152
Electrofilm 2007 on 310 S. S. 335 152
Electrofilm 66C on Inconel X 336 153
Electrofilm 66C on A-286 337 153
Electrofilm 66C on Rene 'Ll 338 154
Electrofilm 66C on L-605 339 154
Electrofilm 66C on Hastelloy X 340 155
Electrofilm 66C on 310 S. S. b1 155
Phosphatherm RN on Inconel X 342 156
Phosphatherm RN on A-286 343 156
Phosphatherm RN on Rene 'kl 3k 157
Phosphatherm RN on L-605 345 157
Phcaphathern RN on Hastelloy X 346 158
Phosphatherm RN on 310 S. S. 37 159
Sedium Silicate on Inconel X 348 160
Sodium Silicate on A-286 349 160
Sodium Silicate on Rene'll 350 161
Sodium Silicate on L-605 351 161
Sodium Silicate on Hastelloy X 352 162
Sodium Silicate on 310 S.S. 353 162
Silica on Inconel X 3ch 163
Silica on A-286 355 163
Silica on Rene'll 356 164
Silica on L-60S 357 164
Silica on Hastelloy X 358 165
Silica on 310 S. S. 35Q 165
Mil¥ of Hagnesia on Inconel X 360 165
Milk of Magnesia on A-286 361 166
Milk of Magnesis on Rene'l] 362 167
Milk of Msgnesia on L-605 363 167
Hilk of Hagnesia on 310 S, . 365 168
Magnesium Oxide on Inconel X 2£6 169
Ksgnesium Oxide on A-285 367 169
Magnesium Oxide on Repe'isl 3468 170
Magnesium Oxdde on L-605 369 170
Magnesiwm Oxide on Hastelloy X 370 171
Magnesium Oxide on 310 S. S. 371 171
Boron Kitride on Inconel X 572 172
Boron Mitride on &4-286 375 172
Boron WMtride on Rena'll ! 173
Boron Kitride cn L-605 375 173
Boron Kitride on Hastelloy X 376 LTh
Boron Nitride om 310 8. S. 5T7 174
Boric Oxide on Incopel X 378 175
Boric¢ Oxide on A-286 379 175
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INDEX OF PHOTOMICROGRAPHS OF 1800F EXPOSURE SPECIMENS (UNETCHED)(CONT'D.)
T™tle Figure No. Page No,
Boric Oxide on Fene'll 380 176
Boric Oxide on L-605 381 176
Boric Oxide on Hastelloy X 382 177
Boric Oxide on 310 S. S. 383 177
Molykote X-106 on Inconel X 184 178
Molykote X-106 on A-285 385 178
Molykote X-106 on Rene 'Ll 386 179
Molykote X-106 on L-605 3837 179
Molykote X-106 on Hastelloy X 388 180
Molykote X-10§ on 310 S.S. 389 180
Lead Monoxide on Inconel X 360 181
Lead Monoxide on A-286 391 181
Lead ronoxide on Rene'hl 392 182
Lead Monoxide on L-605 3Q3 182
Lead Monoxide on Hastelloy X 394 183
Lead Monoxide on Hastelloy X 334 183
Lead Monovide on 310 8. S. 395 184
Calciva Fluoride on Inconel X 396 184
Calcium Fluoride on A-286 397 185
Calcium Fluoride on Rene'll 368 185
Calcium Fluoride op L-605 399 18
Caleium Fluoride on Hastelloy X Loo 186
Calcium Pluoride on 310 §. §. Lol 187
Lead Sulfide or Inconel X Loe 187
Lead Sulfide on A-286 LO3 188
Lead Sulride on Rene'll Lob 189
Lead Suifide on 1-605 405 160
Lead Sulfide on Bastelloy X LO& 190
Lead Sulfide on 310 S. S. LO7 19l
Inconel X in Air (Control Specimen) 508 191
A-286 in Alr (Control Specimen) 1y} 192
Rene 'kl {n Alr (Control Specimen) k10 192
L-605 in Air {Control Specimen LY AN 193
Aastelley X in Alr (Control Specimen) hi2 193
510 8. 8. in Air (Control Specimen) 413 193
I
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Ml e b TEST REQUEST

e THE FYFECT OF ARTISRIZING COMPOUNDS AND LUBRRICANTS

ON HIGH TEMFERATURE ALLOYS AT ELEVATED TEMPERATURE

- TASORATORY GR DLPT. RESPONSISLE FOR VEaT ’M MODEL
_____ Depertmpent 655, Materials Lab, g/”' Misc.

TEST PARTS O (BM )t ON TR RO _ 7 T | ANEN
PRODUCTION PARTE FOR TEST NOT REGUIRED L Nong

WORK REQUESTED

OBJECTIVE  mive mmposi OF TEST, WoRK ARD DATA REQUIRETL
PCLINRD JAVICE KISTONT AND BACKECPD LCBAATIN

Rav.- B ~
1. OBJECT: Revised psages 1, 2 and 3 to correc

mu and subatitute com 8q 4o
0 qeguis < 4 = 74 3
To determine the me urgical effett that antiselZing

compounds have on super alloys at elevated temperature.

2. HISTORY:

The uses of antlseizing campounds on super &lloys,
particularly at elevated temperatures, may result in
sericus consequences. Very little infomation is
available concerning the metallurgical effects vhen
using these campounds.

Work on this T.R. will be done in two phases, The
f£irst phase is checking for metallurgical effects on
the alloys per the basic T.R. Later, an eddeadum will
be added to check the effect of these campounds in
threaded connections.

3. MATERIALS:
3.1 ALIQY SFEC. sIzB
3.1.1 Incomel X A4S 5887 14" to 1/2" diald
3.1.2 A-286 AMS 5735 X6.0'%
3.1.3 Rene' &} Coomercial .
3.1.5 L1605 w5759/
3.1.5 Hastalloy X RS ST (5
3.1.§ 310 Stainless Jteel ANS $651 -
3.1.7 4130 Steel MIL-S-6750 Ssme die., but

Cond. € 3 ft. long

#Depends on avellsbility. All specs. abould be ssce
diszeter.

3.2 Cozpounds

3.2.1 Silver Goop-Jacksoa Suppiy Co., St. Iouis,
Mo,

—
REFERENLZS OR ENCLCSURES

4 I DER SUHKARY Rp’? Re QuUES TED.

oA’ W"v /f”"‘P""‘
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Crane #4254 - Crwae PLwsbing Supply Co.. St. Louis
Easy Off #5390 - Texacoee Co.
Fel-PRO-C-5 - Available st M.A.C.

D 123 - Miracle Power Products, Cleveland, Ohio

3.2.7
3.2.8
3.2.9
3.2.10
3.2.11

3.2.12

3.2.13
3.2.1k
3.2.15

3.2.16

ROIE:

MIL-T-55kk4 - Aveilable at M.A.C.

Electrofilm 1000 - Dymacraft Corp., St. louls
Electrofilm 1005 - " " n
Blectrofilm 2006 - " " "

Electrofilm 66C - " v "

Phosphatherm R, nlpha I'!olykote'Corp., Stamford, Conn.

Molykote X-106M - Available in D. 655 - Test only at 1000"?@
Sodium Silicate (powdew) - Availadle in D. 655

Silica {in-eointion—widh-ecedons] - Avalladbic 4n D. €35
Milk of Magnesia - Available in D. 655

Magnesium Oxide (fine powder) - Aveilable in D. 655
Boron Nitride - Avsilsble {n D. 655

Boric Oxide - Available in D. 655

Eotgkato X1-108 . - Avellable {n D. 655

lesd Nonoxide - Available ip D. €55

Calciun Fluoride ~ Avallsble i D. 555

Lead Sulfide - Aveilable ia D. 653

If a vehicle {s needed Jor say of the sbove coxpounds, coatast
R. Kollmsnsberger, D. oS4,

Fixture Materials

3.3.1

301 stajntess stecl tublng e ,‘JE." 0.D. X D85 wal)
thickness X §' long. 2 "lé» woom

" j01 §.S. cheet NIL-S-5QR .090" X & x I

316 8.5, wirce (QQ-¥-323) .020" dte. X 15°

I 301 stsinless steel ig not svallahle, uss 302, 304, or 3
staivievr.

>, s
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“. FROCEDURE:

4.1 Specimen Preparation Y
(£
L.1.1 Cut each bar into lﬁlengths and drill & 1/8" hole near one end.

L.1.2 PHeat treat the alloys of paragraph 3.1 according to the following
procedure. All heat treats shall be done in calibrated furmsaces.

a. Inconel X MAC P.S. 15924
b. A-286 MAC P.S. 15928
¢. Rene' L1 MAC P.S. 15602
d. L-605 No heat treat req'd.
e. Hast&lloy X ‘No heat treat req‘'d.
£f. 310 S.8. No heat treat req'd.
g. UL130 Steel MAC P.S. 15013

4.1.3 Machine all specimens to remove scale.

4.1.4 Fabricate test fixture per Figure I. (24 req'd.)

-

4.2 Testing

4.2,1 1000°F exposure

8., Place one specimen .of.each alloy in every container. Each
contéiner will then have seven specimens for this exposure
temperaburec— .

="

b. Add the 23 antiseizing compounds to their individual containers
and identify. Make sure that the alloy specimens are not
exposed to air. The one remaining container and its specimens
will be exposed to temperature without any compound.

&
c. Welid—shuby—and Expose to 1000°F for 10 hrs. Then air cool.
 _Remove specimens from the container.

4.2.2 1800°F exposure

(For this temperature, the 4130 specimens are omitted.) With a
new gm_cgf of specimens, repeat procedure.of 4.2.1 (a) through

2.1 c) except that the temperature is nov 1800°F. Expcse
for 10 hrs., then air cool. If at all possible, use the same

--¢ontainers that were used-at 1000°F. ~
h.2.3 Prepare transvere metallographic specimens of all.specimens. g%l
HOTE: The first 9 éomﬁowmds to be tested are: (..)
" | )
Molykote X-106M Lead Sulfide ‘g;;;
Silica -, . Boric Oxide . .Ei)
Lead Monoxide ( Electrofilm 1000 -
' ; CBS-Presese-SiD-590e 63
Calicum Fluoride . , =

After these, the order of testing is not importeant.

A S i
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5. DATA REQUIRED:
5.1 Photomicrographs at 250X's for each specimen tested.

NOTE -

e Bl WELDED
CONSTRUCTION
U.Sm/é, 732/
TVEBING & ALATE

2.Coot FIXTURE
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